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CONVERSION KIT FOR PARTICULATE
SCREENING SYSTEM AND RELATED
IMPLEMENTATION METHODS

RELATED APPLICATIONS

The present application 1s a continuation-in-part applica-
tion of and claims priority to U.S. patent application Ser. No.
10/911,8977, which was filed Aug. 5, 2004, now U.S. Pat. No.
7,240,801 which 1s a divisional application of U.S. patent
application Ser. No. 10/212,670, which was filed Aug. 3,
2002, now U.S. Pat. No. 6,957,741, which claims benefit of
U.S. Provisional Patent Application Ser. No. 60/310,651,
which was filed Aug. 7, 2001.

BACKGROUND OF THE INVENTION

Screening arrangements are known for screening particu-
late materials such as mineral ore as described 1n U.S. Pat. No.
4,892,767 (the >767 patent). According to the >767 patent,
screening panels are attached to a support frame using pro-
jections extending from the screening panel. More specifi-
cally, the projections are inserted in corresponding holes 1n
the support frame to attach the screening panel to the support
frame. A number of apertures are formed 1n the screening
panels to screen the ore.

The typical support frame 1s made intentionally large and
heavy, usually of metal such as steel to withstand rigorous
screening use. Accordingly, the typical support frame 1s not
modified or replaced easily.

A system 1s needed in the screening industry, which per-
mits the user to adapt new and different screening panels to
conventional support frames without undue cost and eil

ort.

BRIEF SUMMARY OF INVENTION

The present invention provides a screening arrangement,
which includes a conversion kit that permits a technician to
adapt various screening panels to existing support frames.
The invention 1s also directed to various methods of attaching
the screening panels to the support frames. The component
parts of the invention are simple, reliable, and economical to
manufacture, assemble, and use. Other advantages of the
invention will be apparent from the following description and
the attached drawings, or can be learned through practice of
the 1nvention.

According to one aspect of the invention, a screening ele-
ment-securing device 1s provided for securing a screening
clement to a screen support frame. The securing device can be
a durable, synthetic plastics material, such as polyurethane.
The securing device can include a body portion having a
connecting formation for connection to a complementary
formation on a screen support member of a screen support
frame to render the screening element securing device releas-
ably connected to the screen support member; and a locating
formation, provided on the body portion, for engagement
with a complementary formation on a screening element to
locate the screening element on the screen support frame.

The body portion can include an insert for insertion in an
opening in the screen support member, the connecting forma-
tion being provided on the msert and being for connection to
a complementary formation 1n the opening.

The locating formation can be provided on the nsert and
can include a locating protrusion for location 1n a locating
recess ol a screening element. The locating protrusion can
include a shank, which extends axially away from the body
portion, and a head formed at the free end of the shank.
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In one version of this aspect of the invention, the securing,
device can include a securing formation, separate from the
locating formation, which 1s receivable 1n a complementary
securing formation on the screening element. The separate
securing formation can further include a separate securing
protrusion. The separate securing protrusion can include an
annular ridge, which stands proud axially of the insert and
around the locating protrusion.

The connecting formation 1n this aspect of the mvention
can include a screw thread for connection to a complementary
connecting formation including a complementary screw
thread. In one embodiment of this version, the insert can be
monolithic and substantially cylindrical, the screw thread
being provided on its outer surface, and the insert, shank, head
and the annular ridge being unitary.

In another embodiment of this version of the invention, the
isert can include a peripheral flange and a skart fast with the
flange, the connecting formation connectable with a comple-
mentary connecting formation on a screen support member
being a peripheral radially outwardly facing groove defined in
the body portion between the flange and the skirt, the body
portion being resiliently deformable, the annular ridge stand-
ing proud axially of the peripheral flange, the 1insert defining
an axial bore for recerving a pin which pin includes the shank
and the head.

In another version of this aspect of the invention, the insert
can define a locating formation 1n the form of a secondary
opening for engaging the complementary formation on the
screening element for locating and securing the screening
clement to the screen support member, the connecting forma-
tion on the msert comprising an external radially outwardly
facing peripheral groove for connection with a complemen-
tary connecting formation in the form of an opening 1n a
screen support member. In one embodiment of this version,
the msert can include a peripheral flange and a skirt fast with
the flange, the external peripheral groove being defined 1n the
insert between the tlange and the skart, the skirt and the flange
defining the secondary opening.

In another embodiment ofthis version, the insert can define
a locating formation 1n the form of a secondary opening for
engaging the complementary formation on the screening ele-
ment for locating and securing the screening element to the
screen support member, the connecting formation on the
insert being 1n the form of an external screw thread connect-
able with a complementary screw thread in an opening 1n the
screen support member. In this embodiment, the insert can
have a peripheral tlange and a skiart fast with the flange, the
screw thread being provided on the outer surface of the skirt,
and the skirt and the flange together defining the secondary
opening.

According to another aspect of the invention, a screening
clement 1s provided, which has a peripheral frame defining an
opening across which a plurality of mutually spaced ribs
extend to define a screening surface. The peripheral frame 1n
this aspect has an upper surface on the same side of the
screening element as the screening surface, alower surface on
its side opposite its upper surface and an outer peripheral
surface interconnecting the upper and lower surfaces, the
peripheral frame being provided on 1ts lower surface with
locating formations for engagement with complementary
locating formations on a screen support frame to locate the
screening element on the screen support frame, and the
peripheral frame being provided on 1ts lower surface with
separate securing formations for engagement with comple-
mentary separate securing formations on the screen support
frame to secure the screening element against displacement
on the screen support frame.
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The locating formations can include locating recesses pro-
vided 1n the lower surface of the peripheral frame, respec-
tively for receiving locating means 1n the form of locating
protrusions on the screen support frame, for locating adjacent
screening elements in position on the screen support frame.

The separate securing formations can include securing
recesses provided in the lower surface of the peripheral frame,
respectively for receiving securing means in the form of
securing protrusions on the screen support frame, for securing
the screening element against displacement on the screen
support frame.

The screening element can be 1n the form of a screening,
panel, the peripheral frame comprising a pair of mutually
laterally spaced side members, which are integral with a pair
of mutually longitudinally spaced end members, with the side
members and end members defining comers of the panel and
peripheral frame where they meet.

The side members and end members of the frame can be
rectangular in cross-section, thus defining a substantially flat
upper surface, a substantially flat lower surface and a substan-
tially flat outer peripheral surface for the peripheral frame.
The locating recesses can be provided at or near the comers of
the panel. The locating recesses can intersect the outer periph-
eral surface of the peripheral frame, and can be shaped such
that when similar locating recesses on adjacent panels are
brought into register, they and the similar locating recesses
together define a locating socket into which a locating pro-
trusion on the screen support frame 1s receivable to locate
adjacent panels 1n position on the support frame.

The separate securing recesses can be formed in the panels
near the locating recesses. The securing recesses can be end-
less grooves formed 1n the lower peripheral surface of the
panel, each extending partly around one of the locating
recesses, there being a securing recess for each locating
recess. The grooves can be semi-circular in shape such that,
when respectively brought into register with similar semi-
circular grooves on adjacent panels, they and the similar
grooves together define annular grooves around their associ-
ated locating recesses, for receiving complementary annular
securing protrusions on the support frame, to secure the
screening element against displacement on the support frame
1n use.

The screening panel can be of resiliently deformable mate-
rial selected from the group consisting of plastics materials
and elastomeric materials, such that the protrusions fit with
interference, or clip, 1into their associated recesses. The plas-
tics and elastomeric materials can be a synthetic polymeric
material such as polyurethane or synthetic rubber.

According to a further aspect of the invention, a screen
support frame sub-assembly includes an elongate screen sup-
port member of a screen support frame, the screen support
member having connecting formations; and a plurality of
securing devices releasably connected to the connecting for-
mations of the screen support member; each securing device
including a body portion having a connecting formation for
connection to the connecting formations on the screen sup-
port member to render the screening element securing device
releasably connected to the screen support member; and a
locating formation, provided on the body portion, for engage-
ment with a complementary formation on a screening ele-
ment to locate the screening element on the screen support
frame.

According to yet a further aspect of the invention, a screen
support frame includes a plurality of screen support frame
sub-assemblies spaced from and parallel to one another and
spaced apart from one other by a plurality of spacer bars, each
sub-assembly including an elongate screen support member
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having connecting formations; and a plurality of securing
devices releasably connected to the connecting formations of
the screen support member; such securing device including a
body portion having a connecting formation for connection to
the connecting formation on the screen support member to
render the screening element securing device releasably con-
nected to the screen support frame; and a locating formation,
provided on the body portion, for engagement with a comple-
mentary formation on a screening element to locate the
screening element on the screen support frame.

According to a still further aspect of the ivention, a
screening arrangement includes a screen support frame and a
plurality of screening elements secured thereon, each screen-
ing element having a peripheral frame defining an opening
across which a plurality of mutually spaced ribs extend to
define a screening surface, the peripheral frame having an
upper surface on the same side of the screening element as the
screening surface, a lower surface on 1ts side opposite its
upper surface and an outer peripheral surface interconnecting,
the upper and lower surfaces, the peripheral frame being
provided on its lower surface with locating formations for
engagement with complementary locating formations on a
screen support frame to locate the screening element on the
screen support frame, the screen support frame including a
plurality of screen support frame sub-assemblies spaced from
and parallel to one another and spaced apart from one other by
a plurality of spacer bars, each sub-assembly including an
clongate screen support member having connecting forma-
tions; and a plurality of securing devices releasably connected
to the connecting formations of the screen support member;
cach securing device including a body portion having a con-
necting formation for connection to the connecting formation
on the screen support member to render the screening element
securing device releasably connected to the screen support
member; and a locating formation, provided on the body
portion, for engagement with a complementary formation on
the screening element to locate the screening element on the
screen support frame. The peripheral frame of the screening
clement can be provided on its lower surface with separate
securing formations for engagement with complementary
separate securing formations on the screen support frame to
secure the screening element against displacement on the
screen support frame.

Additional features and advantages of the imvention will
become apparent to those skilled 1n the art upon consideration
of the attached drawings in conjunction with the following
detailed description of the drawings, which exemplifies the
best mode of carrying out the invention as presently per-
ceived, or can be learned through practice of the mnvention.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other aspects and advantages of the present
invention are apparent from the detailed description below
and 1n combination with the drawings 1n which:

FIG. 1 1s an underplan view of a screening panel according,
to one aspect of the invention;

FIG. 2 1s a cross-sectional fragmentary view of a screen
support frame sub-assembly according to another aspect of
the invention, also showing, 1n fragmentary view, a pair of
conventional screening panels (not according to the mven-
tion) about to be secured to the screen support frame sub-
assembly and 1n cross-section, one embodiment of a securing
device according to another aspect of the invention;

FIG. 3 1s athree-dimensional view of the securing device of
FIG. 2;
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FIG. 4 1s a cross-sectional fragmentary view of a screen
support frame sub-assembly according to the invention, also
showing, 1n fragmentary view, a pair ol conventional screen-
ing panels (not according to the invention) about to be secured
to the screen support frame component, and in cross-section,
another embodiment of a securing device according to
another aspect of the invention;

FIG. 5 shows a three-dimensional view of the securing
device of FIG. 4;

FIG. 6 shows a cross-sectional exploded view of a screen
support frame sub-assembly and 1n fragmentary view a pair of
screening panels according to the invention with locating and
securing formations to locate and secure the screening panels
to the screen support frame component sub-assembly, and 1n
cross-section, another embodiment of a securing device
according to another aspect of the invention;

FI1G. 7 shows a cross-sectional fragmentary exploded view,
similar to FIG. 6, of another embodiment of the invention;

FIG. 8 shows a fragmentary cross-sectional view of the
version of the embodiment of FIG. 7 once the locating and
securing formations on the screening elements have engaged
complementary formations on a securing device of the screen
support frame sub-assembly;

FI1G. 9 shows a fragmentary cross-sectional view of screen-
ing panels, another embodiment of a screen support frame
sub-assembly and another embodiment of a securing device
according to the mvention;

FIG. 10 shows a fragmentary partly cross-sectional side
view of an elongate screen support member of a screen sup-
port frame sub-assembly having tubular members aflixed
thereto and securing devices according to another embodi-
ment of the invention connected to the tubular members;

FI1G. 11 shows a fragmentary side view of a screen support
frame sub-assembly according to the invention;

FI1G. 12 shows a top plan view of the sub-assembly of FIG.
11;

FIG. 13 shows a fragmentary top plan view of a screen
support frame and screening arrangement 1n accordance with
another aspect of the invention;

FIG. 14 shows a shows a fragmentary cross-sectional view
ol a conversion kit according to another aspect of the mven-
tion; and

FIG. 15 1s a perspective view showing steps 1n a method of
jo1mng components as in FIG. 14 according to another aspect
of the invention.

DETAILED DESCRIPTION OF THE DRAWINGS

Detailed reference will now be made to the drawings in
which examples embodying the present invention are shown.
The detailed description uses numerical and letter designa-
tions to refer to features 1n the drawings. Like or similar
designations in the drawings and description have been used
to refer to like or similar parts of the invention.

The drawings and detailed description provide a full and
detailed written description of the invention, and of the man-
ner and process of making and using it, so as to enable one
skilled 1n the pertinent art to make and use 1t, as well as the
best mode of carrying out the invention. However, the
examples set forth 1n the drawings and detailed description
are provided by way of explanation of the invention and are
not meant as limitations of the invention. The present mven-
tion thus includes any modifications and variations of the
following examples as come within the scope of the appended
claims and their equivalents.

In FIG. 1 of the drawings, reference numeral 10 generally
indicates a screening panel 1n accordance with one aspect of
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the mvention. The screening panel includes a peripheral
frame 12 consisting of a pair of mutually laterally spaced side
members 14, 16, which are integral with a pair of mutually
axially spaced end members 18, 20. The side members 14, 16
and end members 18, 20 define corners of the panel 22.1,
22.2, 22.3 and 22.4 and the peripheral frame 12 where they
meet. A plurality of mutually spaced ribs 15 extends across
the periphery ol the panel 10 to define a screening surface (not
shown). As shown 1n FIG. 1, the ribs 15 may have a zig-zag
configuration. The side members and end members are rect-
angular in cross-section, thereby defining substantially flat
upper peripheral surfaces 12.1 (FIGS. 6, 7 and 8), outer
peripheral surface 12.2 and lower peripheral surface 12.3 of
the peripheral frame 12 and thus also the panel 10. The panel
10 includes locating recesses 24 provided at or near to the
corners 22.1,22.2,22.3 and 22 .4 of the panel 10. The locating
recesses 24 are formed 1n the lower peripheral surface 12.3
and 1ntersect the outer peripheral surface 12.2 of the panel 10
as can more clearly be seen 1n FIGS. 6, 7, 8 and 9 of the
drawings. As may also more clearly be seen from FIGS. 6, 7,
8 and 9 of the drawings, when similar locating recesses 24 on
adjacent panels 10 are brought into register with one another,
they together define a locating socket 26 into which a protru-
sion or spigot 28, 29, 31, 33 which 1s complementarily
shaped, can be recerved to locate adjacent panels 10 1n posi-
tion on a support frame 80 (see FIG. 13).

The panel 10 also has separate securing recesses in the
form of semi-circular grooves 30 formed 1n the lower surface
12.3 of the panel 10, around the locating recess 24 and con-
centrically therewith. As can be seen from FIGS. 8 and 9,
when brought into register with a similar semi-circular
groove 30 on an adjacent panel 10, the grooves 30 together
define an annular groove to receive a complementary secur-
ing formation in the form of an annular ridge 32 on a screen
support frame sub-assembly 36.

The mvention extends to a screen support frame sub-as-
sembly generally indicated by reference numeral 3 6. In the
embodiment shown 1n FIGS. 2, 4, 6, 7, 8 and 10, the elongate
screen support member of the sub-assembly 36 1s an elongate
bar 38 which has a rectangular cross-sectional profile of
oblong shape, and cut-outs 39 into which tubular elements 40
can fit and are affixed to the bar by welding such that the
longitudinal axis of the tubular element 40 extends in the
direction of the longitudinal axis of the oblong cross-sec-
tional profile ol the bar 40. Each tubular element 40 defines an
opening in the screen support member 38 which opening 1s a
primary socket 42 into which a securing device, generally
indicated by reference numeral 44 1 FIGS. 2 and 3, 46 1n
FIGS. 4 and 5, 48 1n FIG. 6, 49 1n FIGS. 7 and 8, and 51 1n
FIG. 10, 1s releasably connectable as will be explained below.

It 1s to be understood that the versions of the securing
devices and sub-assemblies of the invention shown 1n FIGS.
2, 3, 4 and 5 are intended for use with a screening panel 11
which 1s a known screening panel, and not a screening panel
10 1n accordance with the invention.

The securing devices 44, 46 shown 1n FIGS. 2 to 5, are
configured to engage locating formations 1n the form of pro-
trusions 13 on screeming panels 11, to locate and secure the
screening panels 11 to a screen support frame sub-assembly
36, 1n the manner described below.

With reference to FIGS. 2, 4 and 6 to 8, a plurality of
tubular elements 40 are ailixed to the elongate bar 38, the
tubular elements 40 being spaced from each other by dis-
tances complementary to the spacing between locating
recesses 24 and grooves 30 1n panels 10 according to the
invention, or protrusions 13 1n known panels 11, by means of
which the screening panels 10, 11 are located and/or secured
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to the elongate bar 38 and thereby to a support frame of
similar kind to the support frame 80 (FIG. 13). The width of
the elongate bar 38 1s smaller than the cross-sectional dimen-
sion of the primary socket 42.

In the version of this embodiment of the invention shown in
FIGS. 2 and 3 of the drawings, the connecting formation 1n
the primary socket 42 1s a ridge or lip 52 extending peripher-
ally around the upper open end 41 of the tubular member 40.
In this embodiment of the invention, the securing device 44 1s
of a durable synthetic polymeric material such as polyure-
thane having a Shore hardness of about 95 to about 99 Shore
A. The device 44 includes an insert 45 which includes a
peripheral flange 54 and a stepped, downwardly depending,
skirt 56 fast with the flange 54, the tlange 54 and skirt 56
defining a secondary opeming in the form of a secondary
socket 59. An external, radially outwardly facing peripheral
groove 58 1s defined between the flange 54 and the skirt 56
such that, when the skart fits with interference into the primary
socket 42 defined by the tubular element 40, the peripheral
groove 58 engages the lip 52 to retain the device 44 within the
primary socket 42, thereby to connect the device 44 to the bar
38.

Instead, 1n another version, shown in FIGS. 4 and 5 of the
drawings, the connecting formation in the primary socket 42
1s a screw thread 60. The securing device 46 1s then also of
hard-wearing synthetic plastics material and includes an
insert or interface 61 which includes a flange 62 extending
peripherally around the open upper end of the isert, and a
downwardly depending skirt 64 fast with the flange 62, the
flange 62 and the skirt 64 defining a secondary opening in the
form of a secondary socket 63. An external screw thread 66,
which 1s complementary to the screw thread 60, 1s provided
on the outer surface of the skirt 64. The device 46 can be
screwed 1nto the socket 42 by means of a key (not shown),
which has prongs to fit into keyholes 68 provided in the flange
62. In these embodiments of the invention, as shown 1n FIGS.
2 and 4 of the drawings, the screening panels 11 are provided
with protrusions 13 on their undersurfaces which, when adja-
cent panels are brought into register with one another will {it
into the secondary sockets 59 and 63 formed 1n the devices 44,
46, and securing pins 17 are then knocked into complemen-
tary bores 19 which are formed when the panels are brought
into register with one another, to secure the panels 11 to the
clongate bar 38.

It 1s an advantage of the screen support frame sub-assem-
blies and the devices 44, 46 according to this aspect of the
invention that the devices 44, 46 can easily be replaced when
they become worn 1n use as a result of the stresses placed on
the screening panels being transmitted via the protrusions 13
to the inserts 44, 46.

In another version of this aspect of the invention, shown in
FIGS. 6 to 10 of the drawings, the devices 48, 49, 50 and 51
include locating protrusions or spigots 28, 29, 31 and 33,
which extend axially from the devices. It 1s to be understood
that the versions of the aspect of the invention shown 1n FIGS.
6 to 10 of the drawings are intended for use with screening
panels 10 according to the invention.

In the embodiment shown 1n FIG. 6, the device 48 includes
an 1nsert which includes a monolithic cylindrical body por-
tion 48.1 provided with a screw-thread 48.2 on 1ts outer
surface, which 1s complementary to a screw-thread 42.1 pro-
vided on the mnner surface of the primary socket 42 formed by
the tubular element 40. The insert 48 also has an annular ridge
70 which has an overhanging radially mmwardly directed lip
70.1, which form separate securing formations standing
proud of the upper surface 48.3 of the insert 48, and which are
receivable with mterference within complementary semi-cir-
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cular recesses 72 provided in panels 10 according to the
invention, which semi-circular recesses 72, when the panels
are brought 1nto register, form annular recesses. The protru-
s10on or spigot 28 extends axially away from the body 48.1 of
the msert 48 and 1ncludes a shank member 28.1 and a head
28.2, which fit with interference 1nto the locating socket 26
formed when adjacent panels 10 according to the invention
are brought into register to be secured to an elongate bar 38.

In the embodiment shown 1n FIG. 7 and 8, the device 49 1s
similar to the device 48 of FIG. 6 of the drawings, except that
the annular ridge 32 has a rounded upper surface 32.1, which
fits with interference into complementary semi-circular
securing recess 30 in the panels 10 according to the invention.
Furthermore, the protrusion or spigot 29 on the insert 49
includes a shank 29.1 similar to the shank 28.1 of the nsert
48, but a more rounded head 29.2 at the end of the shank 28.1.

In the embodiment shown 1in FIG. 10, the tubular elements
40 are recessed into the cut outs 39 of the elongate bar 38. The
device 51 1s similar to the device 48 of FIG. 6 of the drawings,
except that the annular ridge 82 has a sharper upper surface
82.1 which will fit with interference into complementary
semi-circular recess 1n the panels 10 according to the inven-
tion. The device 51 also includes an insert which includes a
monolithic cylindrical body portion 51.1 provided with an
external screw thread 51.2 which 1s complementary to the
screw thread 42.1 provided on the inner surface of the primary
socket 42 formed by the tubular element 40. The locating
protrusion 33 includes a shank member 33.1 and a head 33.2
similar to those of the devices 48 of FIG. 6. It 1s also to be
noted that in the embodiment of FIG. 10, when the device 51
1s screwed 1nto place nto the tubular member 40, the upper
surface 51.3 of the device 1s flush with the upper surface 38.1
of the elongate bar 38.

In the embodiments of FIGS. 6, 7, 8 and 10, the devices
shown are unitary. In contrast, the embodiment shown in FIG.
9, the securing device 30 includes an isert 50.1 which
includes a peripheral flange 50.2 and a resiliently deformable
skirt 50.3 fast with the flange 50.2, a peripheral radially
outwardly facing groove 50.4 being defined in the body por-
tion between the flange 50.2 and the skirt 50.3, and an annular
ridge which stands proud axially of the peripheral flange 50.2.
The insert 50.1 defines an axial bore 50.6 for receiving a
separate pin 90, which pin 90 incorporates a shank 90.1 and a
head 90.2. In this embodiment, an elongate screen support
member can be 1n the form of an elongate channel 1ron section
100 having openings 102 formed therein or an elongate bar 38
having openings in the form of a primary socket 42 as shown
in FIG. 2, at desired 1ntervals as described before. When the
securing device 50 1s to be used on existing screen support
frames that include the elongate bars 38 or channel 1rons 100,
the resiliently deformable portion 50.3 can be urged into the
openings 42 1n the tubular members 40, or openings 102 in the
channel 1iron, as the case may be. Thereatter, the pin 90 which
1s formed with a bulge 91 1s urged into the axial bore, the
bulge 91 expanding the skirt 50.3 and the peripherally radially
outwardly facing groove 50.4 engaging with the edges of the
opening 102, or the lip 52, as the case may be, to connect the
securing device 50 to the channel section 100 or bar 38 as the
case may be. The panels 10 according to the mvention can
then be located and secured on the channel sections 100 or
bars 38 in the manner similar to that described with reference
to FIGS. 6 to 8 above. The particular advantage of this
embodiment of the securing device and screening panel of the
invention 1s that they can be used on existing screen support
frames which are made of channel iron sections 100, or bars
38 having tubular members 40 as shown in FIG. 2 affixed
thereto.
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A screen support frame sub-assembly 36 as shown in
FIGS. 11 and 12 includes an elongate bar 38 having cut outs
39 therein, and a plurality of tubular elements 40 affixed
thereto, the tubular elements 40 being spaced from each other
by distances complementary to the spacing between locating
recesses 24 and grooves 30 1n the panels 10 according to the
invention.

A screen support frame 80 as shown in FIG. 13 includes a
plurality of elongate bars 38 as described, which are spaced
from and parallel to each other and spaced apart from each
other by spacer bars 78, thereby to form a grid-like structure
on which screening panels 10, 11 can be fitted as described, to
provide a screening arrangement.

It 1s an advantage of the embodiment of the invention as
illustrated in FIGS. 6 to 10 that the devices 48, 49, 50 and 51
have, 1n combination, locating formations 1n the form of the
protrusions or spigots 28, 29, 31 and 33 as well as separate
securing formations in the form of the annular ndges 70, 82,
32, and 50.5 respectively, which engage complementary for-
mations 30 and 72 on the screening panels 10 in accordance
with the invention. The locating protrusions locate the panels
in place on the elongate support bars 38, and the annular
ridges secure the panels 1n place against transverse movement
on the elongate support bar 38, or the channel sections 100 as
the case may be, 1n use. In conventional screening panels
known to the Applicant, in the absence of a combination of the
protrusions 28, 29 and the annular ridges 70, 32 and comple-
mentary recesses 72, 30 1n the panels 10, the panels 10 tend to
become dislodged and move transversely across a screen in
use. It 1s a further advantage that the screening area of a panel
which 1s available 1s increased by virtue of the fact that only
half of the periphery of a panel 10 rests on the elongate
support bar 38. It 1s yet a further advantage that, the securing
devices 48 and 50 also being of hardwearing synthetic plas-
tics material, ensures easier mating and disconnection of the
panels 10 from the protrusions 28 and annular ridges 32 inuse
when required to do so, either to replace the panels 10, the
securing devices 48, 50, or both.

Turning now to another embodiment of the invention
shown 1n FIGS. 14 and 15, a conversion kit 105 broadly
includes a plurality of screening panels 110, an insert or
interface 150 and a pin 190. As will be described 1n greater
detail below, these adaptive components of the conversion kit
105 permit the technician to replace obsolete or worn screen-
ing panels on existing support frames without having to
modily or replace the support frames to accommodate various
screening panels.

With more particular reference to FIGS. 14 and 15, at least
two of the screening panels 110 1n this example are mated
together by the pin 190. The pin 190 1s press-fit into the
interface 150, which is press-1it into an elongated bar 182 of
a screen support frame 180 to secure the screening panels 110
to the support frame 180. For clarity, only one elongated bar
182 1s shown 1n FIGS. 14 and 15 connected to one spacer bar
182 of the support frame 180. Additionally, many compo-
nents of the conversion kit 105 and their maternial make-up are
similar to components of previously described aspects 1n
other embodiments of the invention. Therefore, reference 1s
hereby made to the foregoing embodiments for additional
enabling details of certain components of the conversion kit
105 11 not expressly discussed below.

As shown 1n FIGS. 14 and 15, the screening panel 110
includes a peripheral frame 112 that 1s formed by a union of
laterally spaced side members 114, 116 and axially spaced
end members 118, 120. As shown, the peripheral frame 112
has an upper peripheral surface 112A, an outer peripheral
surface 112B, and a lower peripheral surface 112C, and the
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members 114, 116, 118, 120 meet to form a plurality of
corners 122A, 1228, 122C and 122D.

In the example shown in FIGS. 14 and 15, a locating recess
124 1s formed 1n the side members 116 of the screening panels
110, and more particularly, within portions of the outer and
lower peripheral surfaces 112B, C. A securing recess 130 1s
formed about the locating recess 124. The securing recess 130
1s a semi-circular groove 1n this example, which as discussed
below, 1s shaped complementarily to a securing ridge 190F of
the pin 190. The skilled artisan will instantly appreciate that
the securing ridge 190F of the pin 190 can be a plurality of
projections, or square in shape or assume a variety of other
shapes and quantities. For instance, the securing ridge 190F
could be a plurality of concentric rings. Likewise, the secur-
ing recess 130 can assume other shapes and quantities and 1s
not limited to the exemplary groove shown in FIG. 14.

FIGS. 14 and 15 further show the interface 150 briefly
introduced above. As shown most clearly in FIG. 14, the
interface 150 includes a peripheral flange 150A and a deform-
able skirt 150B extending from the flange 150A. A groove
150C 1s formed 1n this example between the flange 150A and
the skirt 150B to receive a cut-out or aperture 186 of the bar
182. Additionally, an axially aligned bore 150D i1s formed
through the flange 150 A and the skirt 150B for mnsertion of the
pin 190. A securing shoulder 150E 1s defined on the skirt
1508 for anchoring a detent 190E of the pin 190. Although
the interface 150 1s shown in FI1G. 15 having a length approxi-
mately equal to the side member 116, as well as having three
(3) bores 150D, the skilled artisan will mstantly recognize
that the interface 150 can be shorter or longer and have fewer
or additional bores 150D than the 1llustrated example.

With more particular reference to the pin 190 shown most
clearly 1n FIG. 14, a shank 190A of the pin 190 terminates at
a crown or head 190B, which 1s inserted in the locating recess
124. As shown, the head 190B exhibits a frusto-conical shape,
appearing in this example as an iverted bowl. More specifi-
cally, the frusto-conical head 190B tapers in a direction of the
upper peripheral surfaces 112A of the panels 110 and flares
radially in a direction of the securing recess 130. In other
words, an outer diameter of the frusto-conical head 190B
decreases from proximate the shank 124 in the direction of the
upper peripheral surfaces 112A.

As further shown in FIG. 14, the recess 124 1s also frusto-
conically shaped complementary to the head 190B. So
shaped, the locating recess 124 and the head 190B cooperate
to stabilize the pin 190 1n the panels 110. Those skilled 1n the
art will appreciate that the locating recess 124 and the head
190B are not limited to the inverted bowl shape. For example,
the locating recess 124 and the head 190B can be modified to
a square or other shape. Moreover, at least one of the panels
110 can be modified to have a projection and the pin 190 can
be modified to have a recess 1n at least part of the head 190B

such that the projection from the panel 110 seats within the
head 190B.

With continued reference to FIG. 14, the pin 190 also
defines an opposing finger or extension 190C with a bulge
190D. As shown, the bulge 190D presses radially against the
skirt 150B to secure the pin 190 1n the skirt 150B, and thus, the
skirt 150B 1s secured within the aperture 186 of the bar 182.
Further, the detent 190E 1s formed on the extension 190C to
anchor against the securing shoulder 150E as noted above.
Also as introduced above, the securing ridge 190F of the pin
190 mates 1n the securing recesses 130 of the panels 110 to
prevent displacement of the panels 110 from the elongated
bars 182 and the spacer bars of the support frame 180 as the
panels 110 are rapidly shaken to screen particulates.
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The 1invention may be better understood with reference to
use of the conversion kit 105 as shown 1n FIGS. 14 and 15. As
shown, the support frame 180 1s formed with a plurality of the
apertures 186 1n the elongated bars 182 for attaching screen-
ing panels. As certain panels wear out due to inherent abra-
stveness of particulates such as mineral ore, only the worn
panels need be replaced. If the worn panels are of the type
with protrusions as described imn U.S. Pat. No. 4,892,767,
improved panels such as the panels 110 must be adapted to the
existing support frame 180. Accordingly, the interface 150 1s
provided with the deformable skirt 1508, which 1s press-fit
into the aperture 186 of the elongated bar 182. Specifically, as
a force 1s applied to the intertace 150 1n a first direction nto
the aperture 186, the skirt 150B vields inwardly until the
groove 150C axially slides into a mating arrangement with
the aperture 186. The meeting of the groove 150C and the
aperture 186 prevents the interface 150 from sliding off of the
bar 182.

As most clearly shown in FIG. 14, the bore 150D of the
skirt 150B defines an inner diameter, Wthh 1s smaller than the
aperture 186. The pin 190 is press-{it into the bore 150D 1n a
manner similar to the skirt 150B being pressed into the aper-
ture 186. Specifically, as a force 1s applied to the pin 190 1nto
the bore 150D, the bulge 190D of the pin 190 presses radially
against the skirt 150B causing the resilient material of the
skirt 150B to vyield outwardly. As the bulge 190D passes
axially through the bore 150D the detent 190E projects past
the shoulder 150E of the skirt 150B. Accordingly, the pin 190
becomes anchored within the intertace 150. Specifically, the
interlocking action of the shoulder 150E and the detent 190FE
prevents the pin 190 from being pulled out of the interface 150
in a second direction opposite the first direction described
above. Additional pins 190 (and interfaces 150 as necessary)
can be attached in the same manner as described above.
Alternatively, or 1n addition to the interaction of the shoulder
150E and the detent 190E above, a connecting force can be
applied to the pin 190 1n a first direction and the pin 190 will
press against the skirt 150B to prevent a movement of the pin
190 1n a second direction opposing the first direction.

As further shown 1n FIGS. 14 and 15, the panels 110 are
slid 1nto a mating arrangement on the pins 190. Specifically,
the heads 190B are recerved in the locating recesses 124 of the
panels 110, and the securing ridges 190F project into the
securmg recesses 130 of the panels 110 to hold the panels 110
in place relative to each other and on the support frame 180.

To facilitate a particular order of assembly of the conver-
sion kit 105, the component parts can be color-coded. For
instance, the panels 110 can be red, the interface 150 can be
yellow, and the pin 190 can be blue. Thus, printed instructions
(not shown) can be provided with the conversion kit 105,
which istruct the technician to assemble the conversion kit
1035 1n color-coded order.

While preferred embodiments of the mvention have been
shown and described, those skilled 1n the art will recognize
that other changes and modifications may be made to the
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foregoing embodiments without departing from the scope
and spirit of the invention. For example, specific matenals
and dimensions are set forth for current applications and
industry regulations and specific shapes of various elements
of the 1llustrated embodiments may be altered to suit particu-
lar applications. It 1s intended to claim all such changes and
modifications as fall within the scope of the appended claims
and their equivalents.

That which 1s claimed 1s:

1. A conversion kit for interconnecting a plurality of par-
ticulate screening panels, the conversion kit comprising:

at least two screening panels together defining a locating,

recess therein and an annular securing recess that
extends at least partly around the locating recess;

an 1nterface having a skirt depending thereifrom and a bore

therethrough; and

a pin defining a head and an opposing extension, the head

having a shape complementary to the location recess,
wherein the pin further includes a peripheral flange and
a securing ridge that stands proud axially of the periph-
eral flange, the securing ridge having a shape comple-
mentary to the securing recess, further wherein the
opposing extension 1s configured for insertion in the
bore of the skirt, the skirt being configured for insertion
in an aperture of a support frame.

2. The conversion kit as 1n claim 1, wherein the screening,
panels each define a plurality of ribs thereon being configured
to sift a particulate therebetween.

3. The conversion kit as 1n claim 1, wherein the screening,
panels are made of a resiliently deformable material.

4. The conversion kit as 1n claim 3, wherein the resiliently
deformable material 1s a synthetic polymeric material.

5. The conversion kit as 1n claim 1, wherein the head 1s
made of a resiliently deformable material.

6. The conversion kit as in claim 1, wherein the head 1s
made of a synthetic polymeric material.

7. The conversion kit as 1n claim 1, wherein the opposing
extension defines a bulge larger than at least one portion of the
bore of the skirt, the skirt resiliently yieldable to a passage of
the bulge upon application of a connecting force to the oppos-
ing extension.

8. The conversion kit as 1n claim 7, wherein the bulge 1s
configured to press against the skirt to prevent a movement of
the opposing extension 1n a direction opposing the connecting
force.

9. The conversion kit as 1n claim 1, wherein the opposing
extension defines a detent thereon and the skiart has a shoulder
defined about the bore the detent being configured to bypass
the shoulder 1n a first direction upon application of a connect-
ing force to the opposing extension, the detent being further
configured to anchor against the shoulder to prevent a move-
ment of the opposing extension 1n a second direction opposite
the first direction.
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